We have studied the potential of SPEAR as a dedicated source of synchrotron radiation, based on the expectation that SPEAR 
I. Introduction
The 4 GeV storage ring SPEAR at theStanford Linear Accelerator Center has been used extensively for synchrotron radiation research during high-energy physics colliding-beam runs. A national facility, the Stanford Synchrotron Radiation Project (SSRP) began operation in May 1974 and now has the capability of conducting up to 9 experiments simultaneously on 2 tangential beam ports.
The present facility24 and its experimentalprogram4'5 have been described.
The extraordinary properties of the radiation from a multi-GeV storage ring (high and stable intensity over a broad spectral range extending from the visible through the ultraviolet and into the X-ray region, high polarization, extreme collimation, pulsed time structure, small and stable source size and position, and high vacuum environment) have Stored Beam Lifetime: The decay of stored current in SPEAR is determinedby the average pressure. Hence, lower lifetimes accompany larger synchrotron radiation power dissipation because of the outgassing effects of the radiation. Typically it takes from 2 to 6 hours for the current to decay to one-half its initial value.
Single Bunch Mode: This mode of operation, already perfected and routinely used at SPEAR, provides a unique sharply pulsed synchrotron radiation beam. Exceedingly short pulses (0.13-0.4 nsec) are separated by the 780 nsec orbital period. SPEAR has also operated in a brief trial in two-and four-bunch mode, in which the time between pulses is 390 and 195 nsec, respectively. Any pattern of filling the 280 buckets is now possible, thus, any bunch spacing from 2.8 to 780 nsec is available.
SPEAR Capabilities as a Synchrotron Radiation
Source. The potential of SPEAR as a dedicated source of synchrotron radiation go well beyond the performance levels already achieved as described above.
In multi-bunch mode of operation SPEAR should be capable of storing very large average currents by filling many or all of the 280 possible RF bunches. A report7 on the stored current capability of SPEAR concludes that at least 300 mA should be possible in this mode after further study has taken place and various modifications have been implemented. A study has been made which shows that substantial reductions should be possible in c by changing the currents of SPEAR quadrupole magnets. Results of this study are given in Table I taken from reference 8. phase difference between kicker magnets although such a configuration may not have the lowest horizontal emittance. However, after injection the configuration may be changed, without loss of stored beam current, to a configuration with the same high value of v but with the desired low emittance.
Injection trials have been successful with the above described scheme with v = 6. 25, compared to the standard 5.25. After injection the configuration was changed, with constant v, to a lower emittance configuration and measurements confirmed that the expected factor of 2 reduction in horizontal emittance was achieved. The vertical emittance was reduced by only 10-2MO indicating that factors other than crosscoupling are important.
Contributions to vertical emittance can arise from°horizontal magnetic fields due to rotated bending magnets and vertical orbit errors in quadrupole magnets, cross-coupling of x and ydue to rotated quadrupole magnets and vertical orbit errors in sextupole magnets. These effects may be reduced by more careful alignment of ring magnets, resulting in smaller distortions of the equilibrium orbit. Further reduction of orbit distortions, such as may be obtained with the use of orbit correcting elements built into SPEAR, should also result in a lowered vertical emittance.
We also wish to point out that the inclusion of wiggler magnets in a storage ring can serve either to increase or decrease the horizontal emittance depending on the value of r at the wiggler location.
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